(0.05-2.0 Tg) and cultivated soils (0.03-3.0 Tg) are much more uncertain, and none at all is given for grasslands [Houghton et al., 1992] .
In spite of these uncertainties, there is evidence that the flux of N20 from agricultural land (arable and fertilized grassland) is one of the major and growing contributors to total global emissions of this gas. Emissions increase with cultivation and disturbance and with increasing inputs of N in the form of mineral fertilizers and organic manures, especially to grassland [Ryden, 1981; Bouwman, 1990 ; Eichner, 1990]. Very little of the -80 Tg N y-• added as fertilizer worldwide remains in the soil,plant system. Most of it is ultimately denitrified, and only a small proportion has to be released as N20 rather than N2 to have a substantial effect on the global N20 budget [Robertson, 1993] .
Improved assessment of N20 fluxes from fertilized land is a clear priority for research [ An experiment was carried out near Stirling, central Scotland, in April 1992 to measure N20 fluxes at different scales, ranging from < 1 m2 by traditional chamber methods with gas chromatographic analysis, to the field scale using micrometeorological methods [Ambus and Christensen, 
Site and Methods

Site and Environmental Conditions
The experimental site was a flat grass field with a poorly drained clay soil near Stirling, central Scotland, fertilized with ammonium nitrate shortly before the experiment began. The methods used for measurement of N20 fluxes at the site are summarized in Table 1 ; full details of these methods are given in the individual papers. The following is a brief outline.
Micrometeorological Methods
A tunable diode laser (TDL) absorption spectroscopy system was used in both the flux gradient and the eddy correlation mode [Fowler and Duyzer, 1989 ]. The TDL (Table 2) .
Attempts were made to coordinate measurements using the different systems as far as possible. However, because of instrumental and logistic problems, constraints on analysis time, and occasionally unsuitable weather conditions, measurements were not always made simultaneously, and this should be borne in mind when comparing the results, especially in view of the diurnal variation in flux observed by
Clayton et al. [this issue] and Galle et al. [this issue].
Resolution and Detection Limits
The analytical techniques employed for flux gradient measurements could resolve very small differences in N20 concentration.
The GC-based method was able to resolve N20 concentration differences of -2 parts per billion by volume (ppbv), when > 10 replicate injections were made. The TDL had an absolute resolution of 1 ppbv for an integration period of 1 min; when averaged over 10 and 30 min, the resolution became 0.5 and 0.25 ppbv, respectively. The FTIR could resolve differences of 0.5 ppbv, when the ratios of the spectra for the two sampling heights were determined over a 12-min period. Temperature-induced in- There were occasions when the lowest four points of the gradient provided good log linear profiles, while the highest point differed significantly from that expected (i.e., outside the 95% confidence interval). In these cases the fluxes were calculated from the four point profiles, but the additional point provides evidence that the N20 source strength changed at some point in the upwind fetch. In the absence of much greater vertical resolution of the gradients, any more detailed interpretation of these data would be speculative. The corollary of this argument is that two-point sampling of vertical gradients for flux measurements of gases which show large spatial variability in emission is likely to introduce substantial errors that cannot be quantified from the data. 
Gas
